g

REMEDIAL INVESTIGATION AND
FEASIBILITY STUDY PLANS
FOR LOW PRIORITY SITES

VOLUME |
SITE DESCRIPTIONS, GROUPINGS AND PRIORITIZATION

U.S. DEPARTMENT OF ENERGY
ROCKY FLATS PLANT
GOLDEN, COLORADO

JUNE 1, 1988

- ROCKWELL INTERNATIONAL
’B AEROSPACE OPERATIONS

ROCKY FLATS PLANT

DRAFT

ADMIN RECORD

A’v-l:'“ ) ‘ 5% b ".
(A VA
: —ji 6.
A-SW-000




{

1.0 INTRODUCTION . . ¢ ¢ ¢ o o « o o s o o o o o o
1.1 PLAN OVERVIEW . . + ¢ ¢ ¢ « o s o o o o o =
2.0 DESCRIPTION OF CURRENT SITUATION . . ¢ « + o o o o =«
2.1 SITE HISTORY . ¢ « ¢ ¢ o o o o s s o o o o o o »
2.1.1 Plant Operations . . . . . . ¢« « « .« .
2.1.2 Previous Investigations . . . . . . .

2.2 REGIONAL DESCRIPTION . . . ¢ « o =« o o s o o o =«
2.2.1 Socioeconomic Setting . . . . . . . .
2.2.2 Environmental Setting . . . . . . . .

3.0 SOLID WASTE MANAGEMENT UNIT CHARACTERISTICS o e
3.1 SWMU 115: ORIGINAL IANDFILL . . . « « =« =
3.2 SWMU 116: MULTIPLE SOLVENT SPILIS . . . .
3.3 SWMU 117: CHEMICAL STORAGE SITES . . . . .
3.4 SWMU 118: MULTIPLE SOLVENT SPILIS . . . .
3.5 SWMU 120 FIBERGLASS AREAS . . ¢ ¢ « o + o o«
3.6 SWMU 128: OIL BURN PIT #1 . . ¢ « +. « « « &
3.7 SWMU 131: Radioactive Site, 700 Area Site
#12 . . . . e e e e e e e e e e e e e e

3.8 SWMU 133: ASH PITS . . . . . e o o o
3.9 SWMU 134: Lithium Metal Destructlon Site .
3.10 SWMU 136: COOLING TOWER PONDS e o o o o @
3.11 SWMU 139: CAUSTIC/ACID SPILIS . . . . . .
3.12 SWMU 141: SLUDGE DISPERSAL . . . . . . . .

3.13 SWMU 142: RETENTION PONDS A,B, AND C SERIES
3.14 SWMU 143: OLD OUTFALL . . « &« « « o o o =«
3.15 SWMU 148: WASTE SPILLS . . . ¢ « &« « « o«
3.16 SWMU 151: FUEL OIL LEAK . . e e o e o
3.17 SWMU 152: FUEL OIL TANK SPILL e e o o o o
3.18 SWMU 156: RADIOACTIVE SITE BURIAL . . . .
3.19 SWMU 157: RADIOACTIVE SITE . . . . . .
3.20 SWMU 158: RADIOACTIVE SITE - BUILDING 551

3.21 SWMU 160: RADIOACTIVE SITE - BUILDING 4443

PARKING LOT e o o s s o o o s e e s & o

3.22 SWMU 162: RADIOACTIVE SITE - 700 AREA SITE
F 2 & it e e e e e e e e e e e e e e e e

3.23 SWMU 163: RADIOACTIVE SITE - 700 AREA SITE
2 S

3.24 SWMU 164: RADIOACTIVE SITE - 800 AREA SITE

F 2 ¢ ¢ i e e e e e e e e e e e e e e e e

3.25 SWMU 165: TRIANGLE AREA . . . &« ¢ « o o o
3.26 SWMU 166: TRENCHES . . . . « . . e e o o
3.27 SWMU 169: WASTE DRUM PEROXIDE BURIAL « o e
3.28 SWMU 171: SOLVENT BURNING GROUND . . . . .
3.29 SWMU 172: CENTRAL AVENUE WASTE SPILL . . .
3.30 SWMU 173: RADIOACTIVE SITE - 900 AREA . .
3.31 SWMU 184: BUILDING 991 STEAM CLEANING AREA
3.32 SWMU 185: SOLVENT SPILL . . . ¢« ¢« & o « =
3.33 SWMU 187: ACID LEAKS (2) - 400 AREA . . .
3.34 SWMU 188: ACID LEAK - 300 AREA . . . . . .

Low Priority Sites RIFS Plans
Rocky Flats Plant DRAFT June 1,

Y
WP

NNV DODNDDONN
| 1
NN

I WWWwW
|

www
'
e
(o« IS B S TRVe B0 N O I )

W w
11
[\ 2 ¥
N O

3-24
3-27
3-30
3-32
3-35
3-46
3-48
3-50
3-52
3-54
3-59
3-62

3-72
3-75
3-78
3-80
3-82
3-84
3-87
3-90
3-92
3-94
3-96

i
1988




~

R N EE e B

3.35
3.36
3.37

3.38
3.39

3.40

3.41
3.42
3.43
3.44
3.45
3.46
3.47

4.1
4.2

Low Priority Sites RIFS Plans

SWMU
SWMU
SWMU

189:
190:
191:

400 AREA

SWMU
SWMU

192:
193:

400 AREA

SWUM

194:

700 AREA

SWMU
SWMU
SWMU
SITE
SITE
SITE
SITE

195:
196:
197:
199:
200:
201:
202:

ANTIFREEZE DISCHARGE .
STEAM CONDENSATE LEAK -

STEAM CONDENSATE LEAK -

MULTIPLE ACID SPILLS
CAUSTIC LEAK - 400 AREA
HYDROGEN PEROXIDE SPILL -

- 800

Water Treatment Plant
SCRAP METAL SITES - 500 AREA .
OFFSITE SOIL CONTAMINATION . . .

GREAT WESTERN RESERVOIR
Standley Lake
Mower Reservoir

GROUPING OF SITES
Methodology .

Prioritization

SITE-SPECIFIC SAMPLING PLANS

REFERENCES

Rocky Flats Plant

DRAFT

.

NICKEL CARBONYL DISPOSAL

AREA

. 3 .

June 1,

ii
1988




M O Ee s e

NUMBER

3-1

LIST OF TABLES
TITLE
Toxicology
SWMU Groupings
Recommended SWMU Investigation Actions

Principal Contaminants at Low Priority
SWMUs

Low Priority Sites Gazards Scores

Low Priority Sites RIFS Plans

Rocky Flats Plant

DRAFT June 1,

iii
1988



FIGURE
NUMBER
2- 1
2- 2
2- 3
2- 4
3- 1
3- 2
3- 3
3- 4
3- 5
3- 6
3- 7
3- 8
3- 9
3-10
3-11
3-12
Plate 1

LIST OF FIGURES

TITLE

Rocky Flats Plant Vicinity Map

Surface Water Drainage Features

Geologic Time Scale and Stratigraphy

in the Rocky Flats Area

Exposure
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed
Detailed

Detailed

Pathways

SWMU

SWMU

SWMU

SWMU

SWMU

SWMU

SWMU

SWMU

SWMU

SWMU

SWMU

SWMU

Location
Location
Location
Location
Location
Location
Location
Location
Location
Location
Location

Location

PLATES

Map
Map
Map
Map
Map
Map
Map
Map
Map
Map
Map

Map

Low Priority Solid Waste Management
Unit Reference Map

Low Priority Sites RIFS Plans

Rocky Flats Plant

DRAFT

June 1,

iv
1988



AEC

ALO

ARMS
CCEI

CEARP

CERCLA

CDH
ci
CSu
dpm/g
DOE
EIS
EPA

ERDA

LIST OF ACRONYMS and ABBRIVIATIONS

U.S. Atomic Energy Commission

U.S. Department of Energy Albuquerque
Operations Office

Aerial Radiological Measuring System

Colorado Committee for Environmental Information

Comprehensive Environmental Assessment and
Response Program

Comprehensive Environmental Response,
Compensation, and Liability Act of 1980
(also called Superfund)

Colorado Department of Health

Curies

Colorado State University

decays per minute per gram

U.S. Department of Energy

Environmental Impact Statement

U.S. Environmental Protection Agency

Energy Research and Developmental
Administration

Low Priority Sites RIFS Plans

Rocky Flats Plant DRAFT June 1,

v
1988




f

FFSDIF ‘Federal Facility Site Discovery and
Identification Findings

FIDLER Field Instrument for Detecting Low
Energy Radiation

G-M Geiger-Mueller Detector
NPDES National Pollutant Discharge Elimination
System
PA Preliminary Assessment
PSI Preliminary Site Investigation
PSZ Perimeter Security Zone
QAPP Quality Assurance Project Plan
RCRA : Resource Conservation and Recovery Act
of 1976
SSMP Site Specific Monitoring Plan
SWMU Solid Waste Management Unit
Low Priority Sites RIFS Plans vi
Rocky Flats Plant DRAFT June 1, 1988




1.0 INTRODUCTION

A comprehensive, phased program of site characterization,
remedial investigations, feasibility studies, and
remedial/corrective actions is in progress at Rocky Flats Plant.
These investigations are pursuant to the U.S. Department of
Energy (DOE) Comprehensive Environmental Assessment and Response
Program (CEARP) and a Compliance Agreement finalized by
representatives of DOE, U.S. Environmental Protection Agency
(EPA) and the State of Colorado Department of Health (CDH) on
July 31, 1986. The Agreement addresses hazardous and radioactive
mixed waste management at the Rocky Flats Plant. The program
developed by DOE, EPA, and CDH in response to the Agreement
addresses RCRA and CERCLA issues and has been integrated with
CEARP investigations.

CEARP is being implemented in five phases. CEARP Phase 1
(Installation Assessment) has already been completed at Rocky
Flats 'Plant. CEARP Phase 1 evaluated compliance with
environmental laws and ascertained the magnitude of potential
environmental concerns. CEARP Phase 2 (Monitoring Plans and
Remedial Investigations) will complete the evaluation of
potential environmental concerns identified in CEARP Phase 1. It

will also plan and implement sampling programs to understand

potential contaminant sources and environmental pathways. Draft
reports presenting results of CEARP Phase 2 remedial
investigations for the high priority sites at Rocky Flats Plant
have been completed. This document present plans for Remedial
Investigations and Feasibility Studies (RI/FS) for all remaining
(non-priority) sites. CEARP Phase 3 (Feasibility Studies) will
evaluated remedial alternatives and develop remedial action plans
to mitigate environmental problems identified as needing
correction in CEARP Phase 2. A draft feasibility study report
for the high priority sites has already been completed. CEARP
Phase 4 (Remedial/Corrective Action) will design and implement
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the site specific remedial actions selected on the basis of CEARP
Phase 3 feasibility studies. Remedial design is already in
progress, and remedial action planned is planned for the high
priority sites. CEARP Phase 5 (Compliahce and Verification) will
implement monitoring and performance assessment of remedial
action and will verify and document the adequacy of remedial
actions carried out under CEARP Phase 4

CEARP Phase 2 consists of CEARP Phase 2a, Monitoring Plans, and
CEARP Phase 2b, Remedial Investigations. CEARP uses a three-
tiered approach in preparing monitoring plans: the CEARP
Monitoring Plan (CGMP, DOE, 1986a), the Installation Generic
Monitoring Plan (IGMP, DOE, 1987a), and Site Specific Monitoring
Plans/Remedial Investigation Plans (SSMP/RIP). Each monitoring
plan typically consists of: Sampling Plans, Data Management Plan,
Health and Safety Plan, and Quality Assurance/Quality Control
Plan.

Installation and site specific monitoring plans were submitted to
EPA and CDH in February, 1987 (DOE IGMP, 1987a and 1987b). The
IGMP is the Rocky Flats Plant Comprehensive Source and Plume
Characterization Plan, and the SSMP is the Remedial Investigation
(RI) Work Plan for the high priority sites at the 881 Hillside
Area, and other priority sites including the 903 Pad, Mound, and
East Trenches Areas. The SSMP also contained feasibility study
and risk assessment plans for the priority sites plus sampling
plans for the solar ponds and present landfill, two sites being
closed under RCRA.

Of the 164 SWMU (Solid Waste Management Unit) and CERCLA sites at
Rocky Flats Plant, 78 are classified as low priority sites. This
plan addresses these sites. For convenience, all sites have been
assigned a solid waste management unit reference number. The
term "site" is interchangeably with the term "SWMU" throughout
this document.
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1.1 PLAN OVERVIEW

This Work Plan is organized in the following manner: Chapter 2
is the description of the Rocky Flats Plant facility and current
conditions, including a discussion of previous investigations and
regional and local features and their relevance as environmental
pathways and/or receptors. Chapter 3 documents all available
information for each site. This information is then related to
probable environmental pathways and receptors and recommended
further investigations for each site. The methodology for
grouping and prioritizing the sites is presented in Chapter 4.
Chapter 5 provides information on the rationale for a generai
facility sampling plan. Volume II contains appendices A through
N. Appendices A through K consist of the specific sampling plans
for Solid Waste Management Unit (SWMU) groups. Appendix L refers
to the Hazards Ranking System used for the low priority sites.
Appendix M contains the Feasibility Study and Risk Assessment
Plan. Volume III is the Health and Safety Plan which describes
the general field procedures and sampling techniques and their
planned use at these SWMUs. The Quality Assurance Project Plan
(QAPP) contained in Volume 1IV.
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2.0 DESCRIPTION OF CURRENT SITUATION

This section provides background information on the environmental
setting and plant operations at the Rocky Flats complex.

2.1 SITE HISTORY . /

The Rocky Flats Plant is a Government-owned and contractor-
operated facility, which 1is part of the nationwide nuclear
weapons production complex. This facility was located at Rocky
Flats after the U.S. Government decided to expand its weapons
capability in 1950 and has been in operations since 1951. The
Plant was operated for the U.S. Atomic Energy Commission (AEC)
from the Plant’s inception until the AEC was dissolved in January
1975. At that time, responsibility for the Plant was assigned to
the Energy Research and Development Administration, which was
subsequently succeeded by the Department of Energy (DOE) in 1977.
The Plant is operated under the direction of the DOE Albugquerque
Operations Office (ALO). The prime operating contractor of the
facility from 1951 until June 30, 1975, was Dow Chemical U.S.A.,
an operating unit of The Dow Chemical Company. Rockwell
International was selected to succeed Dow Chemical U.S.A.,
beginning July 1, 1975, as the prime contractor responsible for
operating the Rocky Flats Plant.

2.1.1 Plant Operations

Rocky Flats Plant’s primary mission is to produce plutonium and
other metal components for nuclear weapons. Key production
activities involve component fabrication using plutonium,
uranium, americium, and non-radiocactive metals (principally
beryllium and stainless steel). Parts made at the plant are
shipped elsewhere for assembly. When a nuclear weapon is
determined to be obsolete, components fabricated at the plant are
returned to it for special processing to recover plutonium and
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americium. The plant has specialized facilities and equipment
for handling these materials, as well as personnel with extensive
knowledge in the chemistry and fabrication of plutonium,
beryllium and other materials that require special handling.

Both radioactive and nonradioactive wastes are generated in the
production process. Current waste handling practices involve
onsite and offsite recycling of hazardous materials and offsite
disposal of solid radioactive materials at another DOE facility.
However, both storage and disposal of hazardous and radioactive
wastes occurred onsite in the past. Preliminary assessments
under the DOE Comprehensive Environmental Assessment and Response
Program (CEARP) identified some of the past onsite storage and

disposal 1locations as potential sources of environmental

contamination.
2.1.2 Previous Investigations

Various studies have been conducted at the Rocky Flats facility
in order to assess the extent of radiological and chemical
contaminant releases to the environment. A detailed description
of the geology has been presented in previous studies: Dames and
Moore, 1981; Malde, 1955; Robson, 1981; Scott, 1963, 1965, and
1972; Spencer, 1961; DOE, 1981; and Van Horn, 1972.

Aerial radiological surveys of the area surrounding the Rocky
Flats Plant were conducted by EG&G, Inc., under an ERDA contract
(EG&G, 1982). The Aerial Radiological Measuring System (ARMS),
which measures terrestrial, gamma-radiation exposure rates, was
used. The ARMS was also used to survey other ERDA facilities. A
high-sensitivity detection system measures gamma radiation for
gamma energy analysis and total gamma count rate. The data were
then processed by computer into a map showing isoexposure
contours three feet above the ground. A 200-square mile aerial
survey was also made of the area outside the perimeter fence of
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the Rocky Flats Plant. Radiation exceeding the natural
background levels was not found outside the perimeter fence.
However, elevated radiation levels have been noted within the
operational area (SWMU Areas 116, 1118, 120, 131, 161, 164.1,
173).

A series of investigations has been conducted at the Plant to
characterize ground water, surface water, soils, air quality, and
biota. A summary of investigations performed prior to 1987
remedial investigations is provided in the RCRA Part B Operating
Permit Application (Rockwell International, 1986a). These

programs include:

1) Several drilling programs beginning in 1961 that
resulted in approximately 60 monitor wells by 1985;

2) An investigation of surface and ground water by 'the
U.S. Geological Survey (Hurr, 1976);

3) Environmental, ecological, and public health studies
which culminated in an Environmental Impact Statement
(DOE, 1980);

4) An integrative report on groundwater hydrology using
data from 1961 to 1985 (Hydro-Search, Inc., 1985);

5) A preliminary electromagnetic survey of the Plant
perimeter (Hydro-Search, Inc., 1986);

6) A solil gas survey of the Plant perimeter and buffer
zone (Tracer Research, Inc., 1986):

7) A review of hisforical waste disposal practices and
prioritization of disposal sites based on reported
waste disposal practices and on groundwater gquality,
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geophysical, and soil gas data (Rockwell International,
1986b and DOE, 1986b);

8) An initial site characterization including surface
water monitoring and sampling, sediment sampling, and
installation of 69 new monitor wells at the Plant
(Rockwell International, 1986a, 1986d, and 1986e);

9) A remedial investigation of the 903 Pad, Mound, and
East Trenches Areas performed in 1987 (Rockwell
International, 1987b); and

10) Environmental monitoring programs addressing air,
surface water, groundwater, and soils (Rockwell
International, 1975-1985, 1986g, and 1987a).

The CEARP Phase 1 Installation Assessment for Rocky Flats Plant
included analyses of current operational activities, active and
inactive waste sites, current and past waste management
practices, and potential environmental pathways through which
contaminants could be transported. CEARP Phase 1 identified a
number of sites that could potentially have adverse impacts on
the environment. Data collected during preparation of the RCRA
Part B Operating Permit Application identified several additional
potential sites. All potential sites at Rocky Flats Plant were
designated as solid waste management units (SWMUs). These solid
waste management units are divided into three categories. The
first category includes those hazardous waste management units
which will continue to operate and require a RCRA operating
permit. The second category includes those hazardous waste
management units that are being closed under RCRA interim status
regulations and require a Post Closure Care Permit. The third
category includes those inactive waste management units that are
identified under Section 3004 (u) of RCRA and CERCLA sites contain
only radioactive wastes. For ease in referencing these units and
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sites, and in accordance with RCRA terminology, each site is
designated a Solid Waste Management Unit (SWMU) and assigned a
reference number. No distinction is made in this document
between RCRA and CERCLA sites.

Hydrogeological and hydrogeochemical characterizations of the
entire Rocky Flats facility were performed in 1986 as part of the
initial CEARP site characterization. Results of that
investigation are presented in the RCRA Part B Permit Application
for the Rocky Flats Plant. Analysis of these data has identified
four areas which are the most probable sources of environmental
contamination, with each area containing several sites. These
areas are the 881 HIllside Area, the 903 Pad Area, the Mound
Area, and the East Trenches Area. Sites on the 881 Hillside Area
were selected as high priority sites because of the high
concentrations of volatile organic compounds detected in
groundwater, the relatively permeable soils and the Area’s
proximity to a surface water drainage.

A preliminary remedial investigation at the high priority sites
(881 Hillside Area) was completed in July 1987 (Rockwell
International, 1987a) and Phase II investigations were completed
in March 1988 (Rockwell International, 1988a). A draft
feasibility study for these sites was also completed in March
1988 (Rockwell International, 1988b). Remedial design has begun
at the high priority sites and remedial action is planned in
early 1989. Phase I remedial inveétigations at all other
priority sites (903 Pad, Mound and East Trenches Areas) were
completed in December 1987 (Rockwell International, 1987b). A
feasibility study is in progress at these sites and Phase 1II
investigations are planned this year.

Low Priority Sites RIFS Plans 2-5
Rocky Flats Plant DRAFT June 1, 1988



2.2 REGIONAL DESCRIPTIORN
A brief description and summary of the regional and environmental
setting of the Rocky Flats Plan is included below to provide a

basis for understanding contaminant pathways.

2.2.1 Socioeconomic Setting

The Rocky Flats Plant is located in northern Jefferson County,
Colorado, approximately 16 miles northwest of downtown Denver
(Figure 2-1). The Plant consists of approximately 6,550 acres of
federally owned land in Sections 1 through 4 and 9 through 15 of
T2S, R70W, 6th principal meridian. Major buildings are located
within the Plant security of approximately 400 acres. The
security area is surrounded by a buffer zone of approximately

6,150 acres (Figure 2-2).

The area in the immediate vicinity of the Rocky Flats Plant is
primarily agricultural or undeveloped. Prior to 1975 the buffer
zone was used by its former owners for grazing cattle and horses.
No grazing has been allowed since then. No major public
facilities or institutions, such as schools, prisons, or
hospitals are located within 5 miles of the Plant. There are
four commercial/industrial facilities, within 5 miles of the
Plant, The TOSCO 0il Shale Laboratory, Great Western Inorganics,
Frontier Forest Products, the Jeffco Airport and Industrial Park,
which employ 78, 16, 14 and 206 people respectively. Several
populations centers are located within 10 miles, with the closest
being the small community of Leyden, 3.3 miles south of the
Plant. Within 9 to 12 miles are the communities of Broomfield,
Arvada, Golden, and Boulder.
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2.2.2 Environmental Setting

To raph

The natural environment of the Plant site and vicinity is
influenced primarily by its proximity to the Front Range of the
Rocky Mountains. The Plant site is directly east of the north-
south trending Rocky Mountains, with an elevation of
approximately 6,000 feet above sea 1level. The Rocky Flats
complex is located on a broad, eastward sloping plain of
overlapping alluvial fans developed along the Front Range. These
fans extend about 5 miles in an eastward direction with their
origin to the west in the abruptly rising Front Range and
terminate on the east at a break in slope to low rolling hills.
The Continental Divide is about 16 miles west of the Plant. The
Rocky Flats operational area is located on the eastern margin of
a geologic plateau between two stream cut valleys: North Walnut
Creek and Woman Creek. Exposed at the surface is the Rocky Flats
Alluvium consisting of a topsoil layer underlain by 0 to 50 feet
of clay, sandy clay, and clayey gravel.

Hydroloqy

Area hydrology is influenced by the thin permeable topsoil layer
of the Rocky Flats alluvium. The result is 1little water
retention in the soil, as is evidenced by sparse vegetation in
the area. Surface water and groundwater flow is from west to
east, originating in the Front Range mountains. Most groundwater
eventually surfaces to join the natural streams traversing the
site.

Three intermittent streams drain the plant: Rock Creek drains
the northwest corner; Woman Creek drains the southern third, and
North and South Walnut Creeks drain the remainder (Figure 2-2).
Interceptor ditches have been constructed to collect and divert
all runoff from the plant’s operational areas. North and South
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Walnut Creeks are small streams. North Walnut Creek flows to the
north of the Plant and has a drainage area of about 1.2 miles?
within the boundaries of the Plant. South Walnut Creek originates
within the Plant and has a drainage area of about 0.46 miles?.
North Walnut Creek and South Walnut Creek join together onsite
about 0.5 mile west of Indiana Avenue. From that point, Walnut
Creek flows southeast into Great Western Reservoir. Great
Western Reservoir supplies water to the City of Broomfield.
However, most of the water in Great Western Reservoir comes from
Church Ditch, which conveys water from Coal Creek (DOE, 1980).
Woman Creek also originates west of thelplant, drains the south
portion of the Rocky Flats Plant site, and flows eastward into
Standley Lake. Standley Lake provides irrigation storage and the
municipal water supply for the cities of Westminster, Thornton,
and Northglenn.

Three series of retention ponds have been constructed within
these three stream valleys to control and monitor the release of
surface water contaminants. Four retention ponds designated as
A-1, A-2, A-3, and A-4 are located on North Walnut Creek from
west to east. Five retention ponds, 1located on South Walnut
Creek, are designated as B-1, B-2, B-3, B-4, and B-5, from west
to east). Two retention ponds are located on Woman Creek south
and east of the plant. From west to east, they are designated
ponds C-1 and C-2, respectively. Pond C-1 receives water from
Woman Creek. Pond C-2, receives surface runoff water from the
south interceptor ditch.

Prior to 1979, some of the ponds (A-1, B-1 to B-4 and C-1) were
used to hold various wastes that contained nitrates and 1low
levels of radioactivity (DOE 1986b). Studies have shown that the
ponds have successfully provided residence time and holding
capacity to allow materials to settle out, and in so doing have
become infiltrated with those materials.
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The ponds on Woman Creek and Walnut Creeks are classified as low
priority SWMUs and are addressed in this work plan.

Hydrogeoloqy

Geologic Units at the Rocky Flats Plant site in descending order
are the Rocky Flats Alluvium, Valley-Fill Alluvium and Colluvium
in stream channels, Arapahoe Formation, and the Laramie - Fox

‘Hills aquifers. The major occurrence of groundwater is found in

the Rocky Flats alluvium and colluvium in the valleys. Minor
amounts occur in sandstone lenses in the Arapahoe Formation, and

in the Laramie - Fox Hills Aquifer. (Refer to Figure 2-3).

The nearest groundwater well assumed to be used for drinking
water with an alternate source available is located approximately
two miles from the Plant site. About 50 rural wells within three
miles serve an assumed population of 190 people (3.8 people per
well), (DOE, 1986a).

Rocky Flats Alluvium - Rocky Flats Alluvium which underlies the

Plant, dominates the hydrology of the Plant area. This alluvium
is a broad planar deposit which consists of a topsoil layer
underlain by 0 to 50 feet of clay, sandy clay, and clayey gravel.
The Rocky Flats Alluvium Aquifer 1is relatively permeable.
Recharge to the alluvium is from precipitation, snowmelt, and
water losses from ditches, streams, and ponds that are cut into
the alluvium. General water movement in the Rocky Flats Alluvium
is from west to east and towards the drainages. Discharge from
the alluvium occurs at minor seeps and springs in the colluvium
that covers the contact of the Rocky Flats Alluvium and Arapahoe
Formation along the edges of the valleys. Groundwater flow is
controlled by buried channels in the bedrock where the alluvium
is thickest. The water table in the Rocky Flats Alluvium rises
in response to recharge during the spring and declines when
recharge eases during the remainder of the year.
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PERIOD AGE THICK-
ERA s ot FORMATION NESS GENERAL LITHOLOGY
Lpoeh Yoars PostiMaters) .
Rochy Flats Alluvium 20 - 80 Conglomeritic bouléou, sand, and clay
o QUATERNARY s and Coltuvium (e-18)
8 > Pliocene .
o) = Miccene
Z - Oligocene Not present in the Rocky Flats area
3 ?—‘ Eocene 64
Paleccens, Denver Formation 0-800 [ Upper part: Latite flowe on Table
[ 1] (0 - 1890) Mountein, Golden
Lower part: Tuffaceous sandstone,
slitstone, conglomerate
Arapshoe Formation 270- 480 Sand snd Clay
(80 - 140) . .
Upper Larsmie Formation 780- 800 Upper Unit: Shale
(230 - 240) Lower Unit: Sandstone
i T e NP
g Fox Mills Sandstone 40 - 80 Sandstone
8 (12-27)
(8]
L= Pierre Shale 7,300 Shale, sandstone, and
o m i (2,200) minor silt
o -4 — —
N (3} Niobrord Strake 450 Shale, minor limestone
8 (140)
Wi et N e e e e — — —_
: Benton Shale 800 Shale, minor bentonite,
Lower (180) limestone, and siltstone
Dakota Group 320 Sandstone, minor shale,
(100) slitstone, and conglomerate
138 e e e e e e e e e e e e
Morrison Formation 300 Ciaystone, sandsatone,
. (90) and limestone
Raiston Creek as - 120 Claystone, siltstone,
Formation (11-38) and limestone
180 *?,/\_?,AMN—_?M?W
Lykins Formation 400 - 800 Siitstone, minor limestone
TRIASSIC . (120 - 180)
PERMIAN Lyons Sandstone 200- 280 Sandstone, minor conglomerate
(80 -78)
g Penngylvanian 270
N Mississippian Fountain Formetion 800 - 1000 Sandsetone, conglomerate, and
8 Devonian (240- 300) siitstone
< Silurian :
o Ordovician
Not present in the Rocky Flats area
Cambrian
é70 e g e P P N N
Crystaline Basement Unknown Metamorphosed sedimentary
PRECAMBRIAN Complex volcanle and intursive rockae,
mainly schist and gneles.
intrusive Rocks
PALEOCENE 02 Ralston Dike Menzonite

In the Rocky Flats Area
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The Rocky Flats Alluvium terminates east of the plant boundary
therefore, does not supply water to wells located downgradient
from the plant. However, the alluvium discharges water to the
retention ponds and the underlying Arapahoe Formation.

Valley Fill Alluvium and Colluvium - Alluvium in the valleys and
stream channels 1is usually coarse, better sorted and therefore
more permeable than the Rocky Flats Alluvium. The alluvium in
the stream channels is approximately 10 feet thick. Studies have
indicated that groundwater movement in this valley-fill alluvium
to be relatively rapid (Hurr, 1976). However, recent data
indicates groundwater movement at much slower velocities (Blaha,

Personal Comments, May 19, 1988).

Groundwater in the colluvium along the bottom of the valleys in
the Rocky Flats Plant area is recharged by precipitation,
percolation from streams during periods of surface-water runoff,
and by seeps and springs discharging from the Rocky Flats
Alluvium. Discharge from this valley-fill alluvium is by
evapotranspiration and by seepage into other geologic formations
and streams. The direction of groundwater flow generally is
along the course of the stream. During periods of high surface-
water flow, water is lost to bank storage in the alluvium and
returns to the stream after runoff subsides.

The movement of groundwater into and out of the valley-fill
alluvium varies along the length of the valleys. In the upper
reaches of the valleys where the valley-fill is underlain by the
Rocky Flats Alluvium, water moves from the valley-fill alluvium
to the Rocky Flats Alluvium. Downstream, where the valley bottom
is below the base of the Rocky Flats Alluvium, water moves from
the Rocky Flats Alluvium to the valley-fill; groundwater flows
from the valley-fill. Where the valleys have been cut into
bedrock, water moves from the streams into the valley-fill and
then recharges the underlying bedrock formation (DOE, 1986a).
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Arapahoe Formation Aquifer - Underlying the Rocky Flats Alluvium
are the continental deposits of the Arapahoe Formation. The

Arapahoe consists of claystone with thin lenses of sandstone. It
is approximately 270 feet thick at the Rocky Flats Plant area.

The permeable zones of the Arapahoe are 1lenticular sandstones
within the claystone. These lenticular sand bodies are composed
of fine grain sands and silts, and their hydraulic conductivity
is low compared to the overlying Rocky Flats Alluvium.

The Arapahoe Formation is recharged by leakage from streams and
groundwater movement from the ovérlying alluvial deposits. The
main recharge area is under the Rocky Flats Alluvium, west of the
Plant area, although some recharge from the valley-fill occurs
along the stream valleys north and south of the Rocky Flats Plant
(DOE, 1980). Recharge is greatest during the spring and early
summer when rainfall and stream flow are at a maximum and water
levels in the Rocky Flats Alluvium are high.

Ground water movement in the Arapahoe Formation is down dip to
the east. Although there are a few seeps along the sides of some
valleys where the Arapahoe Formation crops out, most of the
groundwater flows eastward, out of the area. The major drainage
is toward the South Platte River.

Laramie - Fox Hills Aquifer - Underlying the Arapahoe Formation
is the Laramie Formation. The Laramie Formation is a continental
deposit divided into two units: a sandstone unit and a shale
unit. The sandstone unit is about 90 feet thick overlain by the
shale unit, which is about 320 feet thick.

The Fox Hills Sandstone is a marine deposit of arenaceous shale

grading up into a massive sandstone. The thickness generally
ranges from 35 to 100 feet. Figure 2-3 illustrates the
stratigraphic column in the area surrounding the Plant. The
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lower sandstone unit of the Laramie Formation and the Fox Hills
Sandstone are collectively called the Laramie-Fox Hills aquifer.
The steeply dipping beds of the aquifer crop out west of the
Rocky Flats Plant and quickly flatten toward the east. Recharge
to the aquifer occurs along the rather limited outcrop area
exposed to surface-water flow and leakage along the Front Range.

The Laramie-Fox Hills aquifer and the Arapahoe formation aquifer
are separated by several hundred feet of relatively impermeable
shale (the upper unit of the Laramie Formation); consequently,
there is 1little, if any, hydraulic connection between the two
aquifers. Furthermore, the recharge area for the Laramie-Fox
Hills aquifer is considerably west of the Rocky Flats Plant.
Therefore, Plant operations should have little or no effect on
the Laramie-Fox Hills aquifer (Hurr, 1976).

Meteoroloqy

The area surrounding the Rocky Flats Plant has a semiarid climate
characteristic of much of the central Rocky Mountain region.
Approximately forty percent of the 15-inch annual precipitation
falls during the spring season, much of is as wet snow.
Thunderstorms (June to August) account for an additional 30% of
the annual precipitation. Autumn and winter are drier seasons,
accounting for 19 and 11% of the annual precipitation,
respectively. Snowfall averages 85 inches/year, falling from
October through May (DOE, 1986a).

Special attention has been focused on dispersion meteorology
surrounding the Rocky Flats Plant due to the remote possibility
that significant atmospheric releases might affect the Denver
metropolitan area. Studies of air flow and dispersion
characteristic are available (Crow, 1974; Hodgin, 1984). The
studies by Crow indicate that drainage flows (winds coming down
off the mountains to the west) turn and move toward the north and
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nbrtheast along the South Platte River Valley to the west and
north of Brighton, Colorado. Winds at the Rocky Flats Plant
occasionally exceed 100 miles per hour, with dispersion of
surface particulates toward the north and northeast along the
South Platte River Valley to the west and north of Brighton,
Colorado (DOE, 1986a).

Air Pathway

Air pathway studies at Rocky Flats Plant are performed
continuously and reported annually in Annual Environmental
Monitoring Reports (Rockwell International, 1975-1985, 1986g, and
1987a). In additional, the air pathway was further characterized
by Rockwell International (1986f) in the "Rocky Flats Plant
Radioecology and Airborne Pathway Summary Report".

Air samplers for routine ambient air monitoring at the Plant are
located at various locations on and off Plant site. This ambient
air program monitors only radionuclides. Conventional air
quality parameters are monitored on site at a dedicated location
inside the perimeter security fence west of the East Guard Gate.

The Plant Radioactive Ambient Air Monitoring Program (RAAMP) is
comprised of 51 high-volume particulate air samplers which
operate continuously. Twenty-three (23) of the 51 air samplers
are within or directly adjacent to the Plant security area
(onsite samplers), and 14 are located around the Plant property
boundary (perimeter samplers). An additional 14 samplers
(community samplers) are located in neighboring towns.

Data collected at Rocky Flats Plant indicate a low potential for
significant human exposure to radioactive and nonradioactive
airborne emissions from the Plant. All perimeter and community
ambient air samplers have recorded mean annual plutonium
concentrations at less than 0.4% of the Derived concentration
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Guide (DCG), which is based on the DOE interim standard dose
limit for all pathways of 0.1 rem/yr for a 50-year committed
effective dose equivalent (Rockwell International, 1986g). This
level is indistinguishable from fallout.

Biota

Plant and animal life is typical of that found in nearby areas.
Several species of small mammals and larger animals inhabit the
site. The small intermittent streams flowing through the site do
not support large aquatic communities, but a variety of species
are present because of the high, natural water quality. There
are no threatened or endangered species at the Rocky Flats Plant.

Radiation

The background radioactivity in the Rocky Flats vicinity comes
from natural and man-made sources. Natural background radiation
in the general area is significantly higher than in the United
States as a whole (Klement, et al., 1972; CDH, 1976). The higher
natural background is due to the elevation of the area and the
geologic deposits containing naturally radioactive materials such
as uranium and thorium.

Man-made releases of long-lived radioisotopes have added to the
background radiation. These contributions are a small fraction
of the natural background radiation 1level. Fallout from past
nuclear weapons testing in Nevada and New Mexico has contributed
about the same background plutonium levels to the Rocky Flats
area as in the rest of the United States. 1In addition to the
background radiation discussed above, there is radiation from
past releases of 1long-lived alpha activity from Rocky Flats.
This radiation is greater near the Rocky Flats facility and drops
off quickly with increasing distance from the Plant. The past
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releases have led to some contamination of the surface water,
pond sediments, and soil.

There have been two fires that have caused major damage to
production buildings at Rocky Flats. These occurred in 1957 and
1969 and resulted in estimated environmental releases of 25,618
and 856 uCi of plutonium, respectively. In addition, there were
three isolated fires that caused detectable releases in 1965,
1969, and 1972. Those fires resulted in releases of about 1,170;
20; and less than 2 uCi of plutonium, respectively (DOE, 1980).

In addition to releases of plutonium to the atmosphere, there
have been past releases of radioactive material from the Plant to
water effluents. These latter releases have contributed to an
increase in radioactivity in the retention ponds on the site and
in the immediate vicinity. Since the start-up of Plant
operations in 1952 until December 21, 1973, water containing
decontaminated process and laundry waste was released through the
B-series ponds to South Walnut Creek. This creek joins North
Walnut Creek, which flows into Great Western Reservoir.
Discharge from cooling water blowdown and steam condensate were
discharged to Pond A-1, while filter backwash water from the
water treatment facility was discharged to Pond C-1. Most of
these discharges have now been stopped. The Plant has been
working on a zero total liquid discharge system since the 1late
1970’s except in emergencies (Blaha, Personal Comments, May 19,
'1988). However, treated sanitary liquid waste will continue to
be discharged to Walnut Creek. While the water that flowed into
Great Western Reservoir did not exceed applicable Radioactivity
Concentration Guides set forth in ERDA Manual Chapter 0524,
(1977), it did contain some low-level concentrations of plutonium
and uranium. Most of the radioactive materials settled out in
the ponds, resulting in measurable amounts of radioactivity in
the pond sediments.
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3.0 SOLID WASTE MANAGEMENT UNIT CHARACTERISTICS

This chapter presents the existing data for the low-priority
solid waste management units (SWMUs) at the Rocky Flats Plant,
illustrated on Plate 1 4which can be found at the end of this
chapter. The data were obtained from site visits, the
"Comprehensive Environmental Assessment and Response Program
Phase 1: 1Installation Assessment" (DOE, 1986a), "“Rocky Flats
Plant RCRA Part B Application" (DOE, 1986b & <c), "Rocky Flats
Plant Environmental Impact Statement" (DOE, 1980), existing
technical 1literature as referenced, and site topographic and
utility maps. Chemical and toxicological information were
obtained from the "Superfund Public Health Evaluation Manual"
(EPA, 1986), "Dangerous Properties of Industrial Materials" (Sax,
1984), and "Toxicology and Biological Monitoring of Metals in
Humans" (Carson, 1986).

The first several sections of this chapter describe each SWMU
with respect to Historical and Operational 1Information,
Geographic Information, Site-Specific Pathways, and Recommended
Further Action. A brief description of the toxicology of the
contaminants is contained in each SWMU description and is
summarized in Table 3-1.

" Maps of the SWMUs at a scale of 1 inch equals 200 feet are

located at the end of the chapter (Figures 3-1 through 3-12).
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TABLE 3-1

ROCKY FLATS CHEMICAL TOXICITY SUMMARY TABLE

COMPOUND ACCEPTABLE __ SAX CARCINO- PERSISTENCEZ
INTAKEL TOX2 GENICITY3
| . e .
Americium NE 3 A High
Benzene 3.0 x 10”1 3 A Low
Beryllium 5.0 x 104 3 B High

\
‘l

Carbon Tetra-

chloride NE 3 B High
Chromates NE 3 A High
1,1-Dichloro-

ethylene 9.0 x 1073 3 c High
Dichloro-

methane 6.0 x 10™2 3 B High
Flouride 6.0 x 10™2 3 NE High
Lithium NE 3 NE High
Methyl Ethyl

Ketone

Peroxide 8.0 x 10”3 3-2 NE Low
Nitrates NE 2  NE Low
Plutonium NE 3 A High
Styrene 2.0 x 1071 3 NE Moderate
Tetrachloro-

ethylene 2.0 x 1071 3 B High
1,1,1-Trichloro-

ethane 5.4 x 10”1 2-1 NE Moderate
Trichloro-

ethylene NE 3 B High
Uranium NE 3 A High

Footnotes on following page
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NE

- Not Evaluated

Acceptable intake through oral route in mg/kg/day for non-
carcinogenic effects (EPA, 1986).

Toxicity scores: 3 - Highly Toxic, 2 - Moderately Toxic,
1 - Low Toxicity (Sax, 1984).

EPA weight-of-evidence categories: A - Human Carcinogen,
B - Probable Human Carcinogen, C - Possible Human Carcinogen
(EPA, 1986). . '

Based on guidance from HRS Guidance Manual (EPA, 1984).
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3.1 SWMU 115: ORIGINAL LANDFILL

3.1.1 Site History and Description

The original 1landfill was used to dispose of general wastes
generated at the Rocky Flats Plant from 1952 to 1968. Ash
containing an estimated 20 kilograms (kg) of depleted wuranium
(DOE, 1986b), produced when 60 kg of depleted uranium were
inadvertently burned, and small quantities of various chemicals
are buried in the 1landfill with approximately 2 million cubic
feet of miscellaneous plant wastes. Many wastes such as
solvents, paint, paint thinners, oil, pesticides, and cleaners,
that were not considered hazardous at the time were probably
disposed in the landfill. The landfill may originally have been
used as a graphite dump which also received beryllium and/or
uranium (Weston, 1986).

The northwestern corner of the 1landfill covers an
evaporation/settling pond. The pond was used for backflushing of
sand filters from the wastewater treatment plant that was located
immediately north .of the landfill.

Several drums can be seen on the north ridge of the landfill in
aerial photographs taken in 1969. It appears that some of the
drums are sealed, indicating that their contents were intact at
the time of disposal. Few of the drums would still have their
contents intact because of the handling of the drums during
disposal and drum deterioration in the past 20 to 36 years.

The landfill is closed with adequate cover; however, it has no
liner. The slope on the south side of the landfill was recently
regraded to correct sloughing and erosion problems.

Two three-foot-diameter corrugated pipes protrude from the
landfill. The one to the west appears to be connected to an
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abandoned storm drain constructed of 15-inch vitrified clay
pipe. The other manhole appears to be connected to a 36-inch
reinforced concrete pipe which connects to several drainage pipes
on the Plant and discharges to the east of the landfill. During
a site visit in February 1988, water was heard flowing in this

pipe.

Chemicals potentially present in the landfill include commonly
used solvents such as petroleum distillates, 1,1,1-
trichloroethane, dichloromethane, benzene, carbon tetrachloride,
and trichloroethylene, and metals such as beryllium, uranium,
lead, and chromium. All of these compounds are toxic and most of
them are not readily degraded in the environment. 1In April 1986,
the original landfill received a hazard ranking score of 15.03
for the total chemical migration mode and a score of 4.37 for the
total radioactive migration mode.

3.1.2 Geogqraphic Information

The original landfill is located south of the security-fenced
area about 300 feet north of Woman Creek (Figure 3-1). The South
Diversion Ditch collects runoff and any leachate from the
landfill and carries it to a containment pond (C-2) on Woman
Creek where it is held to prevent off-site releases.

Depth to water in the shallow aquifer varies seasonally between
10 and 20 feet. The soil between the landfill and the water
table is permeable (Hurr, 1976). Two monitor wells (#57-86 and
#70-86), each approximately 7 feet deep, are located between the
landfill and Woman Creek. Readings taken of the air space by a
Hnu meter in the well casing immediately after the protective cap
had been removed indicated the presence of volatile organic
compounds in the range of 10 to 20 ppm (Lewis, Personal
Communication, 1988). No volatile organics were detected in the
groundwater samples.
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The surface of the landfill has a slope of 21% on the south side,
grading downward into terrain with a slope of approximately 8%.

3.1.3 Site-Specific Pathways

The landfill has adequate cover to prevent contaminated materials
in the landfill from being released into the atmosphere and to
prevent direct contact with contaminated materials. There are no
vents through the landfill to allow release of gas; therefore the
entire air pathway is considered negligible.

A score of zero was given to the surface water route on the
hazard ranking form because of containment Pond C-2. Seepage
from the landfill or the interceptor ditch below the 1landfill
would be contained in the Pond C-1. These ponds are being
investigated as SWMUs 142.10 and 142.11.

Direct human contact with seepage 1is unlikely due to the
restricted access to the area.

There appears to be no potential for fire or explosion.

The only potential contaminant pathway from the 1landfill is
groundwater. The distance to the nearest drinking water well is
approximately two miles southeast. There are about 50 rural
wells within 3 miles serving a population estimated at 190. This
landfill was given a hazard ranking of 26.00 for the groundwater
chemical migration mode and 7.91 for the groundwater radioactive
migration mode.

3.1.4 Recommended Further Action

There are a great number of unknowns concerning the materials
deposited in the landfill and a potential for contaminants to
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migrate from the landfill. For these reasons, it is recommended
that the landfill be investigated further through the use of
monitor wells, surface water and sediment sampling, and‘sampling
of any leachate. Additional information should be gathered
concerning the materials deposited in the landfill and landfill

cover construction.
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3.2 SWMU 116: MULTIPLE SOLVENT SPILLS

3.2.1 Site History and Description

The multiple solvent spill site consists of two loading dock
areas used prior to 1979 for nonradioactive solvent storage.
Neither area was paved prior to 1979 (Lewis, personal
communication, 1988). Both loading docks are still in use as
storage areas. Solvent from a leaking drum may have infiltrated
the soil at the south loading dock, SWMU 116.2. Additional leaks
and spills are believed to have occurred at this site. The
number of drums stored on the loading docks varied from year to
year.

Releases of uranium and beryllium from adjacent buildings in
1953, 1960, and 1962 resulted in contamination of these areas
(DOE, 1986b). Cleanup activities followed these incidents;
however, small amounts of uranium and beryllium may still be
present.

Information from other SWMUs indicates that carbon tetrachloride,
1,1,1-trichloroethane, and trichloroethylene have been used as
solvents at Rocky Flats. Since the actual contents of the drums
are not known, it is assumed that these chemicals may have been

stored and may have leaked in these areas.

Carbon tetrachloride, 1,1,1-trichloroethane and trichloroethylene
exhibit 1low, acute, oral 1lethal toxicity, however, they are
associated with central nervous system depression and 1liver,
kidney and cardiovascular effects. 1,1,1-Trichloroethane has not

‘been shown to be carcinogenic though related compounds, 1,1,2-

trichloroethane and trichloroethylene are carcinogenic to
animals. Carbon tetrachloride and 1,1,l1-trichloroethane are
suspected human carcinogens. All of these compounds are highly

Low Priority Sites RIFS Plans 3-6
Rocky Flats Plant DRAFT June 1, 1988




- N - - N - . . ; .
~ ’ a ? ~ ” 5 o g Y N > o 4 . ~ ” 3 = "

mobile and persistent in the environment. Uranium and beryllium
are both toxic and persistent in the environment.

3.2.2 Geographic Information

SWMU 116.1 occupies an area of about 50 by 100 feet at the
intersection of the northern edge of Building 447 and the western
edge of Building 444. It is immediately south of SWMU 182, a
RCRA closure site. The loading dock at SWMU 116.1 is a concrete
pad and much of the surrounding area is paved with asphalt. Soil
and gravel have been placed over the western half of the access
road and overhead pipes and wires prevent use of this part of
the access road. Drainage from this SWMU collects in the Plant
storm sewer system.

SWMU 116.2 covers an area of about 30 by 50 feet in an alcove
formed by the eastern edge of Building 447 and the southern edge
of Building 444. This area is covered by asphalt and concrete.
There are currently several structures in this area, including a
nitrogen tank. Surface drainage from the area is handled by the
Plant storm sewer systemn.

Both SWMUs are on the Rocky Flats Alluvium. Depth to the water
table is estimated to be 8 to 10 feet through the permeable
unsaturated zone.

3.2.3 Site-Specific Pathways

Since these areas were not paved during their use for
nonradioactive solvent storage, any spilled solvent would have
seeped into the so0il, evaporated, or entered the surface water
drainage system. Some of the solvents or hydrocarbons entering
the soil would migrate in the direction of groundwater, leaving
some residue in the soil.

Low Priority Sites RIFS Plans 3-7
Rocky Flats Plant DRAFT June 1, 1988




|

'3.2.4 Recommended Further Action

Additional background data, is needed to determine the
concentration and specific type of solvents which may have been
stored and the estimated volumes of solvents that may have leaked
in these areas. Sufficient concentrations of environmentally
persistent chemicals spilled may be determined through soil
samples taken from under the pavement and at the point of

discharge of the storm drain.
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3.3 SWMU 117: CHEMICAL STORAGE SITES
SWMU 117.1: NORTH SITE CHEMICAL STORAGE
SWMU 117.2: MIDDLE SiTE CHEMICAL STORAGE
SWMU 117.3: SOUTH SITE CHEMICAL STORAGE

3.3.1 Site History and Description

This SWMU consists of three sites used for chemical storage prior
to the mid 1970’s (Figure 3-2). SWMU 117.1 was used as warehouse
storage, SWMU 117.2 was used as a nonradioactive chemical storage
facility, and SWMU 117.3 was used as storage for pallets, cargo
containers and new drums. None of these areas were paved when
they were used for storage.

SWMU 117.2 was primarily used to store drums containing acids,
oils, soaps, and solvents. As many as three 1,200-pound
hydrofluoric acid tanks and large quantities of hydrogen peroxide
drums were stored in this area. The area is presently used for
storage of nonradioactive and nonhazardous chemical compounds.
Leaks and spills have occurred within the area outlined by a
dotted line on Figure 3-2. SWMU 169, a buried 55-gallon drum of
peroxide is within the boundaries of SWMU 117.2.

Based on information from other SWMUs and some knowledge of the
processes used at Rocky Flats, it has been assumed that
hydrochloric acid, hydrofluoric acid, nitric acid, paint thinners
(benzene, dichloromethane), carbon tetrachloride, 1,1,1-
trichloroethane, tetrachloroethylene and trichloroethylene were
stored in SWMU 117.2. Spills of soaps and small spills of oil
likely to have occurred at this SWMU would not present a toxic
hazard on- or off-site. Moderately concentrated solutions of
inorganic acids (hydrochloric, hydrofluoric and nitric) meet the
RCRA characteristic of corrosivity. 1In a concentrated solution,
these acids are irritants to skin, eyes and the respiratory
tract. However, the quantities released at SWMU 117.2 would
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more readily before the area was paved by percolation of
precipitation into the soil.

3.3.4 Recommended Further Action

Surface and subsurface soil sampling should be conducted in the
area of SWMU 117.2, concentrating in the dashed area (Figure 3-2)
where 1leaks and spills were reported. Since no spills or
contamination have been documented at SWMU 117.1 and SWMU 117.3,
there appears to be no need to investigate them further.
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rapidly be diluted and neutralized, thus losing their corrosivity
characteristic and eliminating the potential for toxic exposure.

Benzene, dichloromethane, and other chlorinated solvents 1likely
to have been used generally exhibit 16w, acute, oral toxicity but
are suspected carcinogens and may cause liver, blood and kidney
damage with chronic doses. Most of these chemicals are mobile

and persistent in the environment.

3.3.2 Geographic _Information

SWMU 117.2 is located east of Building 551 and west of Seventh
Street between Sage and Central Avenues (Figure 3-2). SWMU 117.1
is to the north, encompaésing an area which now includes
Buildings 223 and 249. This area is traversed by several buried
pipelines and cables. SWMU 117.3 is to the south and is now
covered by tank 224.

The original slope of these three areas was to the east-northeast
at about 4 percent. Surface water drainage enters ditches along
the perimeters and enters the Plant storm sewer system.

These areas are located on the permeable Rocky Flats Alluvium,
approximately 4 to 9 feet above the water table based on nearby

monitor wells (19-86, 23-86 and 24-86).

3.3.3 Site-Specific Pathways

Since the area of SWMU 117.2 is now paved, the quantities likely
to have leaked or spilled cannot create releases to the air or
have the potential for direct contact, fire, or explosion. The
pavement also eliminates the surface water pathway.

The only potential pathway is groundwater with assumed use for
drinking water. Contaminants would have entered the groundwater
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3.4 SWMU 118: MULTIPLE SOLVENT SPILLS

3.4.1 Site History and Description

This SWMU includes two units resulting from leaks and spills from
storage tanks (Figure 3-3). SWMU 118.1 is the result of leaks
and spills of carbon tetrachloride during normal filling
operations of a 5,000-gallon tank. Interviews during the CEARP
Phase I investigation revealed a 100- to 200-gallon spill of
trichloroethylene in the same area. The interviewees may have
been mistaken and this may have actually been a spill of carbon
tetrachloride (DOE, 1986b). No one recalled any cleanup
operations associated with the spill; however, it appears that
the practice at that time was to rinse the contaminated areas
with large volumes of water (DOE, 1986a).

SWMU 118.2 is the result of overflows of organic solvents from
several storage tanks. These tanks, located inside Building 776,
overflowed in the 1970’s. One of the tanks containing carbon
tetrachloride also ruptured in June 1981. Most of the material
from this incident drained into a sump and was collected and
disposed as a hazardous waste. However part of it spilled onto
the ground. |

Carbon tetrachloride and trichloroethylene are animal carcinogens
and suspected human carcinogens. Acute and chronic exposures can
damage the heart, liver, kidneys, and central nervous systenm,
though their acute, oral lethal toxicities are 1low. Carbon
tetrachloride and trichloroethylene are highly mobile and

persistent in the environment.

Other solvents which may have been stored at SWMU 118.2 include
petroleum distillates, paint thinners (typically benzene and
dichloromethane), 1,1,1-trichloroethane and methyl ethyl ketone.
The persistence and toxicity of these compounds vary.
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3.4.2 Geographic Information

SWMU 118.1 has been identified as a 50-foot by 180-foot area on
the north side of Building 776 (Figure 3-2). The carbon
tetrachloride was stored in a below-grade 5,000-gallon tank on
the west side of Building 730. This tank was removed in 1981.
SWMU 131 is within the boundaries of SWMU 118.1. SWMU 118.1
includes both paved and unpaved areas with variable slope.

SWMU 118.2 is a 30-foot by 70-foot area on the south side of
Building 776. It includes both paved and unpaved areas.

Surface water run-off from both SWMUs enters the Plant storm
sewer system. These areas are within the Rocky Flats Alluvium,
approximately 8 feet above the water table. The nearest monitor
well (22-86) is approximately 150 feet away.

3.4.3 Site-Specific Pathways

Materials spilled on paved areas were probably washed down with
water and rinsed into the storm sewer system. The sewer may have
discharged the 1liquids into North Walnut Creek on which the A-
series ponds are located.

Materials spilled on unpaved areas may have entered the surface
water system through run-off, or may have seeped into the soil
where they might remain for some time until some or all of the
material entered the groundwater system. Once in the groundwater
system, the contaminants could eventually be discharged to the

surface water system, the nearest being Walnut Creek.
3.4.4 Recommended Further Action

Soil and groundwater samples should be taken in the area of the
spills around SWMU 118.1 and analyzed for chlorinated solvents
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and their degradation byproducts, including carbon tetrachloride
and trichloroethylene. Further research is required to identify
the solvents stored in the tanks near SWMU 118.2.
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3.5 SWMU 120 FIBERGLASS AREAS
120.1 North of Building 664
120.2 West of Building 664

3.5.1 Site History and Description

These sites were used for fiberglassing waste packing boxes
(Figure 3-10). Persons interviewed mentioned that polyester
resin, peroxide catalysts and cleaning solvents may have been
Epilled in these areas. No further information on specific types
of fiberglass or solvents used in the area is available at this
time.

Dates of operation are believed to be 1972 to 1979. OQuantities
of spilled materials, and concentrations remaining in the soil
are unknown.

The primary hazardous constituent in most polyester resins used
in fiberglassing systems is styrene monomer. It has a flash
point of 90°F, and therefore is a RCRA waste due to ignitability.
Methyl ethyl ketone peroxide is the usual catalyst for
fiberglassing systems, and it is a listed RCRA hazardous waste
for toxicity and reactivity. Cleaning solvents used at this
site would probably have been similar to those used in the rest
of the Rocky Flats Plant. Solvents may have included carbon
tetrachloride, and/or trichloroethylene.

3.5.2 Geographic Information

SWMU 120.1 is an approximately 100-foot by 100-foot area north of
Building 664. It is partially covered by a utility building and
is fenced. SWMU 120.2 is approximately a 100- by 200- foot area
west of Building 664. SWMU 120.2 is also within the boundaries
of SWMU 161. Well 21-74 is located slightly east of SWMU 120.2.
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Depth to bedrock in the area of SWMUs 120.1 and 120.2 is

"approximately 35 feet. Surficial alluvium in this area was

unsaturated in October 1986. The nearest surface water is Woman
Creek, which is 1000 feet from SWMU 120.1 and 750 feet from SWMU
120.2. The location and topography are shown in Figure 3-1.

3.5.3 Site-Specific Pathways

Most of the area of these SWMUs is currently covered with asphalt
pavement. Although styrene and solvents are volatile, as long as
the area remains paved over, the air pathway is negligible. The
asphalt covering is also likely to keep surface water out of
these SWMUs and consequently there should be no contamination by
the surface water pathway.

As long as the area is paved, there is no potential for direct
contact. The chance of fire or explosion is negligible due to
pavement cover and probable low soil concentrations of materials.

Although the surficial materials are marked as unsaturated in the
RCRA part B Permit Application, Volume VI, plate E-5, there is
still some potential for groundwater contamination. The
unsaturated zone may transport contaminants to the saturated zone
via either the gas phase or the liquid phase.

3.5.4 Recommended Further Action

As styrene, methyl ethyl ketone peroxide and most solvents are
RCRA wastes, the waste concentrations at these SWMUs should be
determined by surface soil and sub-surface soil and water

analysis.

Radiological surveys, (EG & G, 1982) indicate an area of
significantly high radiation directly to the west and overlapping
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this area. This area should be sampled in order to determine the

source of this abnormality.

Low Priority Sites RIFS Plans
Rocky Flats Plant

DRAFT

3-17
June 1, 1988




3.6 SWMU 128: OIL BURN PIT 1
3.6.1 Site History and Description

The o0il burn pit was a land disposal unit 50 by 150 feet in
which 10 drums of waste o0il containing depleted uranium were
burned in August 1956 (Figure 3-2). After the burning, the pits
were covered with soil. The waste o0ils were generated in
Buildings 444 and 881. The pit area contains approximately 70
cubic feet of depleted uranium residue.

Uranium is highly toxic, both chemically and radioactively.
Soluble uranium is acutely toxic to the kidneys whereas insoluble
uranium particles exhibit radiotoxicity to the 1lungs when
inhaled. Its persistence in the environment, coupled with its
radioactivity and toxicity, requires that all environmental
releases be closely investigated.

3.6.2 Geographic Information

Building 335 is presently located over 0il Burn Pit #1. The oil
burn pit is adjacent to SWMU 134, the Lithium Metal Destruction
Site, (also under Building 335) and SWMU 171, the Solvent Burning
Ground (east of Building 335).

Depth to groundwater is 10 to 20 feet through a permeable
unsaturated zone. The facility slope is 1less than 3% with
intervening terrain at 3.6%. The nearest surface water is North
Walnut Creek which is 2100 feet from the site. The location and
topography are shown in Figure 3-1.

3.6.3 Site-Specific Pathways

Air releases occurred during the burning over 30 years ago;
however air releases cannot presently occur since the pit was
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covered with soil and 1is now <covered with a building.
Accordingly, the air pathway is considered negligible.

The nearest surface water, North Walnut Creek, is an unlikely
pathway for the contaminated o0il since the pit was covered with
soil and later a building. Additionally, the containment pond on
Walnut Creek eliminates a surface water pathway.

There is no potential for direct contact, fire, or explosion.

The only potential pathway is groundwater with assumed use for
drinking water. The distance to the nearest well is less than 2
miles. About 50 rural wells are located within 3 miles of the
site, serving an estimated population of 190.

3.6.4 Recommended Further Action

Since groundwater is a potential pathway and there is no nearby
monitor well, a groundwater monitoring system is recommended.
Additionally soil samples should be taken to determine if there
is a potential for future release to the groundwater.
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3.7 SWMU 131: Radioactive Site, 700 Area Site #1
3.7.1 Site History and Description

SWMU 131 consists of an area north of Building 776 (Figure 3-3).
Some time after the 1969 fire, this area was radioactively
contaminated possibly with plutonium. The area has subsequently
been covered with gravel. Plutonium is an alpha radiation
emitter, and is highly toxic by ingestion and inhalation.

3.7.2 Geographic Information
Precise boundaries of SWMU 131 are not defined.

Depth to bedrock in the area of this SWMU is about 25 feet. The
Rocky Flats Alluvium underlies this area. The October 1986
potentioniometric surface map shows a depth to groundwater of
about 6 to 10 feet. Direction of groundwater flow in the area is

to the north and northwest.
2.7.3 Site Specific Pathways

Air releases have not been detected, and are not expected to

occur, therefore the entire air pathway is considered negligible.

‘

Surface water releases are also unlikely, since the area has been

paved.

Plutonium released from the 1969 fire would rapidly attach itself
to the soil with 1little infiltration occurring. Therefore, the
potential for transport along the groundwater pathway appears

minimal.
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3.7.4 Recommended Further Action

Since the extent of contamination is poorly defined at SWMU 131,
field studies are required to determine the 1location and
contaminant source concentration. Radiologic surveying may
detect and help define the boundaries of any contamination. Soil
samples should be taken to determine the concentrations and
aerial extent of any contamination.
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3.8 SWMU 133: ASH PITS

3.8.1 Site History and Description

From the 1950’s until 1968, an incinerator located along the west
access road near the Plant’s original west boundary, was used to
burn general plant wastes. The incinerator was small and had a
10- to 20-foot stack (Figure 3-4). Personnel interviewed for the
CEARP Phase 1 investigation mentioned that depleted uranium chips
were also burned in the incinerator. It is estimated that a
total of 100 grams of depleted uranium was burned along with
general combustible waste over a l6-year period (DOE, 1986b).

Ashes from the incinerator were put into pits adjacent to the
incinerator or were pushed over the side of the hill into the
Woman Creek drainage and the concrete wash pad area (SWMU 133.6).
The ash pits were covered with fill. These ash pits are SWMUs
133.1, 133.2, 133.3, and 133.4. SWMU 133.5 is the remains of the
demolished incinerator.

Uranium is highly toxic both chemically and radioactively.
Soluble uranium is acutely toxic to the kidneys whereas insoluble
uranium particles exhibit radiotoxicity to the 1lungs when
inhaled. 1Its persistence in the environment, coupled with its
radioactivity and toxicity, requires that all environmental
releases be closely investigated.

Insufficient information was available from the CEARP Phase 1

investigation to calculate HRS scores.

3.8.2 Geographic Information

The ash pits are located south of the security fenced area and
north of Woman Creek (Figure 3-4). The distance from the pits to
Woman Creek varies from about 30 to 630 feet. Some of the pits
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are located in relatively flat areas with slopes of less than 5%,
other pits are on the hillside with slopes of almost 20%.

The pits are in Quaternary colluvial deposits derived from the
Rocky Flats Alluvium deposits. They are 4 to 8 feet above
groundwater levels. Analytical results from monitor well 56-8¢,
located between the ash pits and Woman Creek, for the fourth
quarter of 1987, were below the minimum detection limits.

3.8.3 Site-Specific Pathways

Before the pits were covered, the primary pathways would have
been air and surface water. The covers, if still intact, now
prevent surface water and air contamination, but allow
contamination through the groundwater pathway. Contaminated

.groundwater could be discharged into Woman Creek, or to water

supply wells.
3.8.4 Recommended Further Action

The concentration and types of contaminants in the pits must be
established to determine if they are contaminant sources. If
contaminants are detected, the 1limits of the pits and the
groundwater pathway must be evaluated. The monitor well
downgradient from the ash pits does not seem to be contaminated;
however, information was not available to determine ‘if the well
was completed in a manner to monitor groundwater releases from
the pits. During the next phase of study, well completion
information should be gathered along with a careful examination
of the cover materials and a radiological survey. The
installation of additional monitor wells may be necessary to
fully evaluate the sources and pathway for these SWMUs.
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3.9 SWMU 134: Lithium Metal Destruction Site

3.9.1 Site History and Description

The Lithium Metal Destruction Site consisted of two shallow
trenches within a 50- by 150-foot area (Figure 3-2). The
trenches were filled with water and lithium metal (powder) was
disposed by reaction with the water. The residues left from the
reaction were then covered with soil.

The dates of operation were 1956 to 1970. It is believed that
approximately 400 to 500 pounds of metallic lithium were disposed
in this way as well as small amounts of metallic sodium, calcium,
and magnesium (DOE 1986b).

These metals are hazardous due to their violent reaction with
water (RCRA characteristic of reactivity). Since they have
reacted with water during disposal they are no longer a reactive
waste. The lithium metal, the only potentially toxic metal, upon
reaction with water would have likely formed lithium hydroxide
which would have reacted in the soil to ultimately form lithium
carbonate. Lithium carbonate is moderately toxic to animal
species with oral LDSOS ranging from 500 mg/kg (dog) to 531 mg/kg
(mouse) . In humans, very high doses (greater than 3,000 mg/kg)
may be teratogenic and may cause cardiovascular effects. Lithium
carbonate is used therapeutically as an antidepressant in doses
up to 1800 mg/day.

In April 1986 this site received a hazard ranking score of 8 for
the total chemical migration mode (DOE 1986a).

3.9.2 Geoqraphic Information

Building 335 1is presently 1located over the Lithium Metal
Destruction Site. The lithium site is adjacent to SWMU 128 the
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0il Burn Pit #1 (also under Building 335), and SWMU 171 the
Solvent Burning Ground (east of Building 335).

Depth to groundwater is 10-20 feet through a permeable
unsaturated zone. The facility slope is 1less than 3% with
intervening terrain 3.6%. The nearest surface water is North
Walnut Creek which is 2100 feet from the site though a tributary
is immediately adjacent to the site. The location and
topography are shown in Figure 3-1.

3.9.3 Site Specific Pathways

No air releases were detected and could not presently occur:;
therefore the entire air pathway is considered negligible.

The nearest surface water, North Walnut Creek, is an unlikely
pathway for the lithium since it was disposed in covered pits.
Additionally, the containment pond 1located on Walnut Creek
eliminates a surface water pathway.

There is no potential for direct contact, fire or explosion.

The only potential pathway is groundwater with assumed use for
drinking water. The distance to the nearest well is
approximately 2 miles. About 50 rural wells are located within 3
miles of the site serving an estimated population of 190. This
site was given a hazard ranking of 13.47 for the groundwater
chemical migration mode.

3.9.4 Recommended Further Action

The lithium residue is not a RCRA waste and it exhibits low human
toxicity. It is likely that some or all of the contaminated soil
was removed when Building 335 was constructed on the site.
Building 335 also reduces infiltration through any remaining
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portions of the pits. However, since this site is adjacent to
SWMU 128, which will be sampled, it is recommended that soil and
water samples taken for SWMU 128 be analyzed for total lithium.
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3.10 SWMU 136: COOLING TOWER PONDS

3.10.1 Site History and Description

The Cooling Tower Ponds, located between Buildings 444 and 460
(Figure 3-1) were used as a land disposal unit from 1963 to 1969
to contain and evaporate water from the cooling towers near
Building 444. Blowdown discharged into these ponds contained
chromium and algicides. Lithium metal was occasionally destroyed
in ponds 136.1 and 136.2. These ponds have since been covered
with fill and may also have been used to bury small quantities of
depleted uranium [the area around Pond 136.3 may have received
low-level infiltration from uranium-machine tool storage (DOE,
1986b). An aerial radiological survey conducted in August 1981
indicated 2000 to 4000 counts per minute of manmade gross
activity centered over 136.3 (EGG, 1982). The activity consisted
of low energy scatter and had no identifiable photo peaks.
Uranium may also be present at these sites.

The main contaminant of concern at this site is chromium.
Chromium is expected to be found in both hexavalent and trivalent
states. Hexavalent chromium is a suspected carcinogen and is
readily absorbed through dermal contact. Both states of chromium
are toxic through ingestion.

Uranium is highly toxic both chemically and radioactively. Both
chromium and uranium are persistent in the environment and may or

may not be mobile depending upon the species present.

3.10.2 Geographic Information

The Cooling Tower Blowdown Ponds are located in the southwestern
portion of the plant. SWMUs 136.1 and 136.2 were approximately
25 feet by 25 feet. SWMU 136.3 was approximately 100 feet by 30
feet. Pond 136.1 is located north of Building 444 between the
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building and the cooling tower. After a careful review of aerial
photographs from years 1953 to 1986, it was determined that SWMU
136.1 and 136.2 were incorrectly located on the Inactive Waste
Units Reference Map (DOE, 1986b). The units, as located on the
photos from 1963 to 1968 are north-northeast of 136.3. This
would locate the SWMUs along the eastern edge of Building 444 and
not beneath the building as indicated by the map.

No information on removal and disposal of the pond material from
the foundation of Building 460 is available. The portions which
remain lie between Buildings 460 and 444 under a flat, paved
parking 1lot. Surface water drains to the south toward Woman
Creek at <3% slope.

3.10.3 Site Specific Pathways

No air releases were detected and could not presently occur from
this SWMU since it is covered with asphalt. Also since it is
paved, direct contact is not likely to occur.

The nearest surface water is Woman Creek. The creek -may have
received overflow from the pond area via surface water drainage
or via footing drains. Woman Creek flows to a holding pond that
is evaluated as SWMU 142.

Gro